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(57) Claim 

1. An assembly capable of enclosing a butt splice between 
at least two optical fibre cables, which comprises: 

a hollow article comprising a base plate and a hollow 
cover disengageable from the base plate, the base 
plate having at least two mutually adjacent outlets 
capable of receiving respective optical fibre cables; 
the assembly having at least one optical fibre organizer 
housed within the article for storing a plurality of optical 
fibres in a path from one of the outlets to an 

other of the outlets , said path having a minimum 
radius of curvature no smaller than the minimum bend 
radius of said optical fibres; and 

first means for connecting the base plate to the 

hollow cover and second means for connecting 

the at least one optical fibre organizer to the base 
plate such that when the first and second means are 

so connected the optical fibres are stored in at least 
one storag plane and charact rized in that when the 
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first means is disconnected the hollow cover is 
removable from the base plate by being moved 

along a direction which is substantially parallel to 
the storage plane, substantially parallel to each 
outlet direction at the base plate and substantially 
perpendicular to the base plate. 

19. An assembly according to any preceding claim, in which 
the optical fibre organizer comprises a plurality of trays 
connected to the base plate in a pivotable manner about a 
plurality of substantially parallel lines each of which is 
substantially parallel to the storage plane, each tray being 
capable of storing a plurality of the optical fibres in a 
plurality of secondary planes which are parallel to the 
storage plane, the pivoting parallel lines extending from 
the storage plain in a stair step manner. 
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Splice Case for Optical Fibre Cable 


The present invention relates to the provision of an 
environmental seal around a splice in one or more optical 
fibre cables, 

>~ Optical fibre cables comprise a bundle of optical 

fibres surrounded by a protective, jacket. Since such cables 
are manufactured in finite lengths, any installation will in 
general require separate lengths of cable to be spliced 
together. A problem arises at the splice, not only in 

O forming fibre splices of low light attenuation, but also in 

replacing the protective jacket which has to be removed in 
the region of the splice to expose the fibres. It is with 
this second problem that the present invention is concerned. 

Splicing an optical fibre is a difficult business, 
S~ requiring use of a machine for proper alignment of pairs of 

fibres before a permanent splice is made between each pair. 
The machine will of necessity be some short distance away 
from the ends of the intact portions of the cables to be 
joined, ie. some distance from the ends of each cable 
jacket. The jacket of each cable to be joined may be 
.stripped back a distance of, say, 1.5m thereby exposing 1.5m 
of optical fibres. It can be seen, therefore, that there is 
a further problem, namely the accomodation of a significant 
length of optical fibres within the environmental housing 
which, is to replace the removed portions of cable jacket. 
Optical fibres are easily broken by being bent around too 
sharp a radius, and the housing must therefore provide some 
way of organizing the fibres along an acceptable path. 

There are some further considerations. It will 
generally be desirable that any chosen fibre within the 
housing be accessible, and therefore the fibres, which may 
number hundreds, should be organized within the housing in a 
regular fashion. Also, some means of identifying each fibre 
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is desirable, and such means may have to be by way of its 
location within the housing since colour coding of the fibre 
itself is difficult. 

Various suggestions have been proposed for an optical 
fibre splice case which organizes the slack lengths of fibres 
and provides an environmentally sealed housing around them. 

In European patent publication OOU3570 there is proposed 
an optical fibre splice case through one side of which one 
cable enters and through an opposite side of which another 
cable enters. The ingoing cables are sealed to inlets of 
the case by shrinkable sleeves. Within the case is a series 
of plates, each with projections thereon around which are 
wound the spliced fibres, thereby storing the slack lengths 
in a path which does not result in damage to the fibres. 
Such a splice case is known as an in-line splice case (as 
opposed to a butt splice case) since the cables enter the 
case from opposite ends, or at least from widely spaced 
posit ions . 

A similar series of plates for use in an in-line cable 
splice is disclosed in US Patent 4266853. Here the plates 
are stacked one on top of another and are hinged to a 
carrier. The hinging allows a chosen plate to be revealed 
for attention to a fibre splice it carries. 

Optical fibre cables may be, for example, buried, or 
aerial, suspended between poles. In each case in addition 
to providing environmental protection, some mechanical 
strength has to be provided, and particular attention has to 
be given to axial pull strength in the case of aerial 
installations. Many of the prior art designs provide for 
axial pull stength in the following way. The cables them- 
selves may be provided with a steel wire core, around which 
the fibres are located. In addition to preventing excessive 


bending of the cable, the core can be used to transmit axial 
load through the splice case, thus eliminating axial load on 
the fibres themselves. The way this is done is to strip 
back the jacket of each cable in the usual way to expose 
sufficient lengths of fibres for the splicing process to be 
carried out. The metal core of one cable is then clamped to 
one end of the splice case and the core of the other cable 
is clamped to the opposite end of the splice case. Thus, 
any axial load is transmitted from one core in a line 
through the case to the other core. Such an arrangement is 
disclosed in European Patent Publication No. 0077115. 

Various other designs for optical fibre splice 
cases are disclosed in DE 3006131, JP-A-55-127508 , 
JP-A-55-127507, JP-A-55-100504 and JP-A-52-133 146 . 

According to claim 1 there is provided an assembly 
capable of enclosing a butt splice between at least two 
optical fibre cables, which comprises: 

a hollow article comprising a base plate and a 
hollow cover disengageable from the base plate, the base 
plate having at least two mutually adjacent outlets capable 
of receiving respective optical fibre cables; the assembly 
having at least one optical fibre organizer (5) housed 
within the article for storing a plurality of optical fibres 
in a path from one of the outlets (3) to an other of the 
outlets (3), said path having a minimum radius of curvature 
no smaller than the minimum bend radius of said optical 
fibres; and 

first means for connecting the base plate (3) to 
the hollow cover (2) and second means (7,9) for connecting 
the at least one optical fibre organizer to the base plate 
(3) such that when the first and second means are so 
connected the optical fibres are stored in at least one 
storage plane and characterized in that when the first means 
is disconn cted the hollow cover (2) is removabl from the 
base plate (3) by being mov d along a dir ction which is 
substantially parallel to the storage plan , substantially 
parallel to ach outlet direction at the bas plate and 
substantially perp ndicular to th base plate. 


An enclosure ot this design can be made easy to 
re-enter b cause an end (ie the cover), rather than a middle 
portion, of the assembly can be removed. This is because 
the cables to be spliced enter the assembly from one end. 
The assembly can be of substantially tubular design of small 
diameter and length, the design of the internal organizer 
can be simplified, and a temporary seal (eg over night 
during a lengthy installation) around the organizer can be 
made using the cover rather than a wrap-around sheet. 
Furthermore, the assembly can be easily removed from a 
man-hole or pole. This is because sufficient free cable 
will be available due to one of the ingoing cables having 
been bent in a curve in order to enter the assembly. 
(Imagine two horizonal cables to be spliced; one enters the 
assembly directly, and the other will curve through a 
semi-circle to enter the same end of the assembly.) If an 
in-line cable splice is used, there is either no cable slack 
at all and the splice cannot be moved; or the cable needs to 
curve at both ends requiring a larger man-hole or more 
extensive cable pole fixings. 

The base preferably comprises a plate having two 
or more outlets, either as simple apertures or as tubular 
projections, and the cover preferably is generally 
cylindrical with one closed end, for example dome-shaped. 
The base plate mates with the open end of the dome to 
provide the hollow article. Some means of holding the two 
parts together will preferably be provided, although the two 
parts may simply be an interference fit. Examples of means 
for holding them together include screw-threads on the two 
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parts, bayonet fixings on the two parts, catches on the two 
parts, a separate clamp, and a separate sealing band for 
example a heat-shr inkable or otherwise recoverable band. 
Mechanical holding of the two parts may be combined with some 
environmental sealing means such as a gasket, O-ring, mastic 
seal or adhesive bond. An adhesive bond could be used in the 
absence of any mechanical fixing. 

The base is preferbaly so constructed to allow core 
blocking of the cables that pass through it. This may be 
done by providing a reservoir or means for constructing a 
reservoir into which an encapsulant can be pored or pumped. 
A portion of each cable stripped of its outer jacket passes 
through the reservoir such that introduction of an encap- 
sulant, which may cure or otherwise solidify , provides core 
blocking or further seals the cable outlet, or screens the 
spliced fibres from any metal work present. 

The oulets are preferably in the form of tubes 
protruding from the base (or other part) of the hollow 
article, and means is preferably provided for environmen- 
tally sealing the outlets to the cables that pass through 
them. For example, a clamp, such as a hose clamp, could be 
used around the tubular outlets. A second possibly is to 
provide an adhesive, a mastic, or other sealing material 
between the cables and the outlets. We prefer, however, 
that the outlets be heat-shr inkable or otherwise recoverable 
since a tight seal can thus be made between any given outlet 
and a wide variety of sizes of cables. Heat-recoverabil i ty 
may of course be used in conjunction with a sealing material 
such as a heat-activatable adhesive. 

In general, the two or more outlets may be provided in 
two basic ways. Firstly they may be independent in the sense 
that the base (or other part) of the hollow article is 
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moulded or otherwise formed with tubular outlets projecting 
therefrom at two or more separate positions. In a second 
technique one (or more) large outlet is provided on the 
hollow article, which is subsequently divided into the 
requisite number of smaller outlets; or, what may amount to 
the same thing, means is provided to obviate the re-entrant 
gaps that would otherwise provide leak paths between the two 
or more cables and the large conduit that carries them. 
This may be done either by providing a flexible seal around 
the two or more cables to change their combined re-entrant 
cross-sectional shape into a generally circular shape com- 
patible with that of the outlet, or by using a branch-off 
clip (such as that disclosed in GB 1604981 or 1604985) to 
deform the outlet to match the cross-sectional shape of the 
cables. (These techniques are illustrated in the drawings.) 

Whether or not independent conduits or a divided large 
conduit is used, a seal is preferably made or enhanced by 
the conduits or conduit being recovered into engagement with 
the cable or cables. Recovery is preferably brought about 
by heat. Heat may be supplied by a torch or a hot-air gun 
although neither of them can supply heat sufficiently 
locally to recover easily one only of several independant 
conduits. We prefer therefore to provide self-contained 
heating means, and the invention thus also provides an 
optical fibre splice case comprising: a hollow article having 
recoverable cable outlets with self contained heating means; 
and an optical fibre organizer. 

The self-contained heating means preferably comprises 
an electrical heating means such as a resistive heating wire 
or a conductive polymer composition. We prefer that the 
electrical heating means is self-regulating with respect to 
temperature, and this may be achieved by using as the heater 
a polymeric composition loaded with a filler such as carbon 
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to give a positive temperature coefficient of resistance. 
The heater may be a discrete heater in thermal contact with 
the recoverable outlets, or it may be integral with the 
outlets. Additionally or alternatively, the heater may have 
the function of activating a hea t-ac t i va ta ble sealing 
material such as a hot-melt adhesive for further environmen- 
tal sealing or engagement, 

A preferred design of the optical fibre organizer will 
now be considered. The organizer preferably comprises one 
or more trays on each of which may be stored a length of one 
or more optical fibres. For example, an organizer may have 
5 to 10, preferably about 8 or 10, trays, and each tray may 
store 5-24, preferably about 10 or 12, optical fibres. An 
optical fibre cable enters the assembly through one outlet, 
intermediate lengths of the fibres it contains are stored on 
the trays, and the cable leaves the assembly through another 
of the outlets. Since the primary function of the assembly 
is to house a cable splice, each tray will also hold the fibre 
splices themselves. A fibre splice may be made in a 
small transparent tube into each end of which is inserted 
one of the two fibres to be spliced. The tube contains a 
curable composition, which is caused to set once the fibres 
have been correctly aligned therein. The trays may be pro- 
vided with means such as recesses or clips to hold these 
fibre splice tubes. The assembly of the invention may also 
be used to house an intermediate section of a cable, where 
the jacket has been removed for testing or access, and where 
no fibre splices are present. 

The trays are preferably stacked one on top of another 
and attached in that configuration to a carrier which may be 
attached to or integral with the base or other part of the 
enclosure. The attachment should be such that any chosen 
tray may be removed or exposed in order to attend to an 
optical fibre it carries. 
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We prefer that the trays are rectangular and are 
attached by means of a short side to a base of the enclo- 
sure. The trays may be hinged in order that they can be 
rotated away from the splice closure axis. In particular 
they may be hinged along an edge, preferably a short edge, 
so as to be moveable to expose an underlying tray. The 
trays then extend lengthways away from the base and are 
covered by the cover. The trays should be made as small as 
possble consistent with the fibres they carry following a 
path having a minimum radius of curvature equal to the mini- 
mum bend radius of the fibres in question. Preferably the 
path is no smaller than the permanent bend radius of the 
fibres. The length of each tray will depend on the length 
of each fibre that is required for the splicing operation to 
be carried out and this will depend on the splicing tech- 
nique. Also each fibre may be wound around its path on the 
organizer two, three or more times, thus increasing storage 
by factor of two, three or more. The extent to which this 
can be done will depend on the number of fibres to be stored 
on each tray and on the number of trays compared to the 
desired size of the assembly. 

The path that each fibre follows on each tray is not 
critical, but for best use of space it will pass as close to 
each long edge as possible. A preferred path will therefore 
be oval, or rectangular with rounded short edges. Small 
pegs or other protrusions may be provided on each tray around 
which the fibres may be wound. The trays preferably have 
raised edges or rims to maintain a certain separation between 
them and to prevent fibre spillage from their edges. Each 
fibre preferably enters a tray along one long edge and 
leaves that tray from the opposite long edge. This arrange- 
ment allows shorter trays and better fibre organization than 
an alternative where the fibres enter and leave along the 
same long edge. In the case of a cable splice, the fibres 
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will in general enter and leave each tray across the same 
short edge. An advantage of them entering across the same 
edge is that a space where the fibre bundles diverge from 
each cable to the various trays is only required at one end 
of the set of trays. Thus the splice case is shorter. If 
they entered across opposite short edges not only would the 
splice case be longer, it would also be of greater diameter 
due to the need for the fibre bundles to bend within the case 
and pass back down the case to pass through the outlets due 
to the overall butt-nature of the splice. This can only 
be avoided using an in-line splice. 

The difficulty of making a splice between two optical 
fibres, and the need for a special splicing device were men- 
tioned above* The entire operation of locating the cables 
to be joined, performing a large number of splices, storing 
the spliced fibres, and then environmentally sealing the 
resulting splices is quite complex. We have developed an 
apparatus for simplifying this procedure in the field, which 
locates in the preferred relationship all of the articles 
required. 

The invention therefore additionally comprises an 
apparatus comprising : 

a frame having means for holding a device for effecting 
an optical fibre splice, a releasable clamp for holding a 
base of an enclosure as defined above, and means for selec- 
tively exposing respective trays of an optical fibre splice 
organizer . 

The invention is further illustrated with reference to 
the accompanying drawings, in which: 

Figure 1 shows a partially dismantled butt splice case 
of the invention; 

Figure Z shows bases for an optical fibre splice case; 
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Figure 3 shows electrical connections to the base of 
Figure 2; 

Figure 4 shows a part of a base for holding trays; 

Figure 5 shows a butt splice case employing branch-off 

clips and a junction box; 

Figure 6 shows a butt splice case employing branch-off 
clips; 

Figure 7 shows the use of a flexible seal in a butt 
splice case; 

Figure 8 shows construction of preferred electrically 
recoverable outlets ; 

Figure 9 illustrates fibre arrangements on trays of an 
optical fibre organizer; 

Figure 10 shows a tray; 

Figure 11 shows a splice holder; and 

Figure 12 shows an apparatus for performing cable 
splicing and environmental sealing; 

Figure 1 shows a base plate 1 and a dome-shaped cover 2 
which together form an enclosure for use as a butt 
splice case for optical fibre cables. The base 1 is pre- 
ferably manufactured by moulding from a glass-fibre filled 
high density polyethylene. Outlets 3 are provided in the 
base through which the cables pass. On a new installation, 
some only of the outlets 3 may be required, and some may 
therefore be temporarily blocked as shown at 4. Such 
blocking may be by any suitable means, but we prefer that 
the outlets be made with closed ends which are simply cut 
off as required* The dome-shaped cover may be blow-moulded 
and incorporate a moisture-vapour barrier such as a metal 
foil. 

The hollow article contains an optical fibre organizer 
which comprises a series of trays 5. Each tray preferably 
includes means 6 for accomodating splice tubes which 
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house the fibre splices. The trays are preferably held in 
an orderly fashion on a carrier 7 which is fixed to the base 
1. The trays are shown hinged along their short edges, but 
other hinging for example pivoting for rotation eg. about one 
corner in the plane of the trays could be provided. The 
hinging allows chosen trays to be exposed for installation 
of the splices or for repair etc. Means is preferbaly also 
provided for locking the trays in their hinged position. 

The assembly of the invention may be used as follows. 
Firstly, pass the two cables to be spliced in the direction 
of the arrows through two of the outlets 3 such that, say 
1.5m of each cable protrudes into the splice case. The 
cable jackets are then removed back to the base 1 to expose 
1.5m of fibres. The strength core of each cable is then cut 
back, leaving enough remaining for it to be fastened into 
respective fastening holes 8. Each fibre of one cable is 
then spliced to the correct fibre of the other cable. 
Groups of say ten or twelve spliced fibres are then stored 
on each tray. When one tray is filled it is moved by hinging 
at 9 to expose another tray. Each tray preferably has a rim 
.10 to ensure a sufficient separation between adjacent trays 
and/or to prevent fibre slippage from each tray. 

In Figure 1 the outlets 3 are shown as independant 
tubular projections, which are preferably produced by 
moulding integrally with the base. The outlets are pre- 
ferably heat-shr inkable in order that seals can be made to 
the cables they carry. 

The base 1 shown in Figure 2a is novel and has some 
additional or alternative features to that shown in Figure 
1. This base 1 comprises a moulded or otherwise formed part 
11 to which is attached a carrier 7 to which trays may be 
hinged at positions 9. Cables enter the base through 
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outlets 3. Provision is made for connecting (mechanically 
and/or electrically) a central core of the cable and/or a 
cable shield or outer strength member (for example a braid 
or tape wrap): the central strength member can be attached 
to connections 8 and the outer strength member (or shield) 
to connections 12. A connection 8 and connection 12 may be 
provided for each cable. 

The base is so constructed that core blocking of the 
cables can be provided. A certain length of cable jacket is 
removed so that, when the cable is inserted through an 
outlet 3, the cable core is exposed over at least part of the 
distance X shown in the Figure. 

A reservoir may be provided by plates or other means 13 
which can be attached, for example by positioning in grooves 
on the base. An encapsulant may then be poured or forced 
into the reservoir to block the cable or to form a further 
seal at the cable outlet (ie in addition to the sleeves 3) 
or to protect the interior of the splice case from any metal 
work present (metal may cause liberation of hydrogen which 
can damage optical fibres). 

A further novel variation is shown in Figure 2b, which 
shows several partially drawn trays 5 attached to a base 1 
comprising a moulded part 11 and a carrier 7. In this embo- 
diment connectors 8 for cable shielding or for outer strength 
members are attached to the moulded part. This can provide 
easy cable installation and easy fibre access. The dotted 
lines between connectors 8 indicate an electrically conduc- 
tive strip between them that can be severed for example where 
it is shown pleated to isolate the two connectors at the 
left from the two at the right. 

The tray partially shown, more fully shown in Figure 10, 
is of a design that allows the tray size to be minimized. 
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Such trays can preferbaly hold splices of, say, 7.2mm in 
width. Bend radii of at least U.4 cm can easily be accomo- 
dated, allowing storage of monomode fibres. 

In Figure 2b a single means 13 provides reservoirs for 
encapsulant for all of the cables simaltaneously . Such 
means may be an integrally moulded part of the base. 

A termination system is provided to aid branching of 
fibres or groups of fibres from the incoming cable to 
respective trays. The termination system illustrated 
comprises a series of tubes into which fibres can be fed 
running from the base to respective trays. The tubes may be 
held in groups (of say four) on a part of the base by a clip 
as shown . 

The bases of Figures 2a and 2b may be used in in-line 
splice cases. 

Figure 3 shows an underneath view of the "oases shown in 
Figure 2. Electrial connections are shown to the sets of 
contacts 14 and 15. The connections are made such that 
selective cutting of them can result in any of the 
following: all cable central conductors and shields con- 
nected to the same point (or points); central conductors 
plus shields of respective cables to different points 3; and 
all central conductors to one point, and all shields to 
another point. 

Figure 4 shows a design of carrier 7 made from sheet 
material . 

An alternative technique from that of Figure 1 of 
sealing the cables at their points of entry is shown in 
Figure 5. A series of branch-off clips 16 is used in conjunc- 
tion with a junction box 17 to deform the outlet 3 to con- 
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form to the cables 18. The junction box is positioned within 
the outlet 3 and the cables pass between the box and the 
outlet. The branch-off clips cause the outlet to be 
deformed around the cables into proximity with the box. The 
outlet is again preferbly heat-shr inkable . Figure 5 shows a 
further preferred feature which may be used in any of the 
embodiments; the outlet 3 is shrinkable by self-contained 
heating means, particularly by an electrical heater which is 
shown powered via conductors 19. Also shown is a band which 
joins together base and dome portions of the splice case. 
This band, which may also be electrically heat-shr inkable , is 
provided with self-contained cutting means for re-entry into 
the splice case. A disadvantage of the use of one outlet 3 
which is subdivided is that all cables are preferably 
installed in that outlet before recovery can be used to seal 
any of them. The independant outlets illustrated in Figure 1 
allow independant sealing of each cable, and therefore an 
initial partial installation, followed by addition of 
further cables at a later date. The embodiment of Figure 5 
could, however, be modified to allow for this by the use of 
blank plugs. 

Figures 6 and 7 show alternative ways of using one large 
outlet to seal several cables. In Figure 6 a four legged 
branch-off clip or clips 16 is used, and in Figure 7 a 
flexible seal 20 (such as that disclosed in GB 2124439) is 
used around the cables to change their combined re-entrant 
cross-sectional shape into a circular shape compatible with 
the circular shape of the outlet 3. As before, the outlets 
3 are preferably heat-shr inkable , especially by electrical 
power. 

The base and the hollow cover may be attached together 
as follows. 

An 0-ring may be used to provide a seal between the two 
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parts which are mechanically held together by a circular 
clamp. Alternatively, one may use a band of heat-shr inkable 
material (as shown in Figure 5) around the join line between 
the base and the cover. The band is preferably shrinkable 
by electrical power. Electrial heat-shrinkability here is 
conveniently used in conjuction with electrically shrinkable 
outlets . 

Discrete electrically shrinkable outlets may be used, 
shrunk into engagement with the cables and projections on 
the base. The outlets in this case may be pre-shrunk onto 
such projections, leaving only shrinkage onto the cables to 
be performed in the field. Alternatively, the entire 
installation of the outlets could be performed in the field. 

Figure 8 illustrates a preferred design of electrically 
shrinkable outlets, which is most applicable to discrete 
outlets. The material constituting the tubes 3 comprises a 
laminate of a recoverable conductive polymer composition 21 
sandwiched between two perforated electrodes, shown dotted in 
Figure 8a. The electrodes are perforated to allow them to 
collapse as the outlet shrinks. Each electrode is covered 
with a layer of insulation. In the embodiment illustrated, 
the tubular outlets 3 are formed from sheet material by 
bringing together opposing edges and clamping or bonding 
them at region 22. At the edge regions, opposite layers of 
insulation 23a and 23b are removed to exposed the two 
electrodes. We prefer that the electrical heating provided 
by the conductive polymer composition is self-regulating, 
and therefore a polymer exhibiting a positive temperature 
coefficient of resistance (PTC) is preferably used. In 
order to improve the electrical performance of the system 
electrical contact to the electrodes is preferably made via 
a resistance material of constant-wattage behaviour. This is 
achieved by providing a tape 24 of zero temperature coef- 
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ficient of resistance (ZTC) as illustrated. The power is 
supplied via conductors 19. When electrical power is 
applied current flows through the thickness of the material 
21, causing it to become hot and thus to shrink. In the 
outlet illustrated the heater and the heat-shr inkable 
material are one and the same; it is possible however to 
provide a discrete heater in thermal contact with a heat- 
recoverable outlet. The outlet shown is provided with an 
internal layer of a sealing material (shown cross-hatched). 
The sealing material is preferably heat-act ivatable , and we 
prefer a hot -me It adhesive. 

The outlet shown in Figure 8b is stepped to accomodate 
the different sizes between the projection on the base and 
the cables it will carry. 

Figure 9 shows in part rectangular trays 6 which may 
constitute an optical fibre organizer. Two fibre paths are 
illustrated. In Figure 9a a bundle of fibres 25 is shown 
entering the tray along one long edge and leaving along an 
opposite long edge. The fibres follow a generally oval path 
on the tray, one end of the oval being shown at 26 where the 
paths of several fibres or several turns of the same fibre 
are illustrated. In Figure 9b the fibre bundles 27 leave and 
enter along the same long edge. The arrangement of Figure 9a 
is preferred. 

A design of a noval tray 5 (which may also be used in 
an in-line splice case) is shown in Figure 10a in perspec- 
tive view, and in Figure 10b in plan view. The tray has a 
central first portion with retaining means in the form of a 
partial rim 10, and edge second portions 28 for storing 
splices 29 between fibres which are looped 26 on the tray 
between the rims 10. The portions 28 are preferably 
stepped below the general level of the tray in order to 
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accomodate splices 29 which may include a small tube or 

other protective means of diameter greater than the fibre. 

This physical separation of the splices and the fibre loops 
simplifies installation and ease. 

The dimension W should be at least equal to the minimum 
storage bend diameter of the fibre. This ensures that the 
fibre always follows a path of at least that diameter since 
the splice is accomodated on a wider portion of the tray. 
Each side of the tray shown may be designed for three splice 
holders (shown in Figure 11, but omitted from Figure 10) of 
a type that will accept two splices. Thus, the tray will 
accept twelve splices, and we prefer that a splice case can 
hold at least eight trays, making a total of 96 splices. 

An advantage of the design of Figure 10, over that of 

Figure 1 is that the ratio between straight sections of 

fibre to bends is larger, and this allows greater storage. 

Also, the bend radius of the fibre does not depend on the 

location of the splice on the tray nor on the amount of 
fibre slack. Assymetric fibre lengths either side of the 
splice can be stored with easily. 

The splice holder can be positioned as desired along 
the portions 28 and the number of splice holders that can be 
accepted will of course depend on their size. Figure 11 
shows a type of splice holder 30 that can accept various 
different types of splices. The splice holder 30 may 
be integral with the tray, or it may be separate and 
attachable thereto by any suitable means, for example it may 
be an interference fit therein. In some circumstances it 
may simply rest on the tray. Figure 11a shows a splice 
holder 30 with an insert 31 > allowing positioning of two 
splices comprising a dumb-bell shaped splice tube within 
which the ends of the two splice fibres are held (such a 
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tube 29 is shown in Figure 10b). Removal of the insert 31, 
as in Figures 11b, allows other types of splice to be held. 

Figure 12 shows an apparatus 32 for carrying out a 
combined splicing and sealing operation. The apparatus 28 
itself is shown at Figure 12a, and the apparatus in conjunc- 
tion with a splicing machine 3*1 and an enclosure of the 
invention is shown in Figure 12b. 

The apparatus 32 comprises: a frame having means 33 for 
holding the splicing device 34; a releasable clamp 35 for 
holding a butt splice case, or preferably a base 1 
thereof; and means 36 for selectively exposing respective 
trays 5. 

The component parts of a preferred frame are shown in 
Figure 12a and a detailed description is not necessary. A 
few features may, however, be mentioned. The means 33 for 
holding the splicing device may carry a microscope or may 
simply hold the splicing device at an angle, preferably 
8-20°, especially about 15°, which makes viewing the devi- 
ce's own microscope easier. A cutter 37 is preferably pro- 
vided to make a clean, properly angled, end to the fibres 
before splicing. The means 36 is preferably hinged so that 
the top bar can move as indicated by the arrow in Figure 12b, 
thus allowing selected trays to be held in the upright position. 
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CLAIMS 

1. An assembly capable of enclosing a butt splice between 
at least two optical fibre cables, which comprises: 

a hollow article comprising a base plate and a hollow 
cover disengageable from the base plate, the base 
plate having at least two mutually adjacent outlets 
capable of receiving respective optical fibre cables; 
the assembly having at least one optical fibre organizer 
housed within the article for storing a plurality of optical 
fibres in a path from one of the outlets to an 

other of the outlets . said path having a minimum 
radius of curvature no smaller than the minimum bend 
radius of said optical fibres; and 

first means for connecting the base plate to the 

hollow cover and second means for connecting 

the at least one optical fibre organizer to the base 
plate such that when the first and second means are 

so connected the optical fibres are stored in at least 
one storage plane and characterized in that when the 
first means is disconnected the hollow cover is 
removable from the base plate by being moved 

along a direction which is substantially parallel to 
the storage plane, substantially parallel to each 
outlet direction at the base plate and substantially 
perpendicular to the base plate* 

2. An assembly according to claim 1, in which the outlets 
are recoverable , recovery effecting sealing engagement 
between outlets and cables they carry. 

3. An assembly according to claim 1 or 2, in which each of 
said outlets comprises an independent tubular member. 

4. An assembly according to any of claims 1-3 , in which at 
least two of the outlets are formed from subdivision of 
a single tubular member. 
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5. An assembly according to any preceding claim, in -which 
the outlets include a self-heating means comprising an 
electrical heater. 

6. An assembly accoring to claim 5, in which the outlets 
comprises a recoverable conductive polymeric material. 

7. An assembly according to claim 6, in which the conductive 
polymeric material exhibits positive temperature coefficient 
of resistance behaviour. 

8. An assembly according to claim 1 which additionally 
comprises a band of recoverable material which can bridge a 
join line between the base and the cover and by means of 
which the base plate and the cover may be sealed together. 

9. An assembly according to any preceding claim, in which the 
base plate has means for providing a reservoir for an encap- 
sulant around a cable. 

10. An assembly according to any preceding claim, in which 
the base plate has means for electrical and/or mechanical 
connection to a cable outer screen and/or strength member. 

11. An assembly according to any preceding claim, in which the 
base plate has means for electrical and/or mechanical con- 
nection to a cable inner conductor or strength member. 

12. An assembly according to any preceding claim in which the 
optical fibre organizer comprises one or more optical fibre 
trays . 

13. An assembly according to claim 12, in which the trays are 
each hinged to a carrier, the hinge line running substan- 
tially perpendicular to the cables entering the base plate. 

14. An assembly according to claim 12 or 13, in which the 
trays comprise a first portion which can accept a loop of 
optical fibre and a second portion at an edge of the first 
portion which can accept an optical fibre splice. 


-21- 

15. An assembly according to claim 14, in which the first 
portion has means for locating the loop. 

16. An assembly according to claim 14 or 15 , in which the 
trays additionally comprise a splice holder capable of 
locating a fiber splice on the second portion of the tray. 

17. An assembly according to claim 16, in which the splice 
holder is adaptable to hold splices of different design. 

18. An assembly according to any preceding claim, in which the 
outlets extend from the base plate so as to be substantially- 
parallel to one another and to the storage plane. 

19. An assembly according to any preceding claim, in which 
the optical fibre organizer comprises a plurality of trays 
connected to the base plate in a pivotable manner about a 
plurality of substantially parallel lines each of which is 
substantially parallel to the storage plane, each tray being 
capable of storing a plurality of the optical fibres in a 
plurality of secondary planes which are parallel to the 
storage plane, the pivoting parallel lines extending from 
the storage plain in a stair step manner. 

20. An assembly according to claim 19, in which each of the 
pivoting parallel lines is substantially perpendicular to 
the direction the hollow cover is moved when being removed 
from the base plate. 

21. An assembly according to any preceding claim, in which 
each optical fibre organizer is rectangular, the second 
means connecting a short side of each organizer to the base 
plate . 

22. An assembly acording to any preceding claim, in which 
the optical fibre organizer comprises a plurality of trays 
that are hinged along an edge thereof so that an overlying 
tray is moveable to xpose an underlying tray. 
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23. an enclosure for an optical fibre cable splice 
substantially as herein described with reference to the 
accompanying drawings. 


Dated this 5th day of June 1989 
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